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TITLE: The effect of the electric power parameters on @ Vacuum arc furnace on ingot 
crystallization conditions 
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SOURCE: Ref. zh. Metallurg, Abe. 2396 


REF SOURCE: Elektrotermiya. Nauehno-tekhn. sb. vyP. 5s 1965, 34-37 


vacuum arc Furnace cn crystallization| onditions of an ingot, as well as the possibi- 
lity of influencing the crystallization process with the use of constant and a).ternat~ 
ing magnetic fields. An analytic and expsrimental correlation between these parameters 
and the crystallization of an ingot was determined. The relative depth h/D of a li- 

quid wall was equivalent for molds of different dimensions by maintaining the equality 
I/D = constant. The value I/D suitable for 4 metal with a small 2-phase region ex- 

tension may serve as the criterion for selection of the electrical melting cycle. for 
a metal with an extended Q-phase region it ig necessary to decreaso the ingot diamotor 
and to decrease the operating current as much as possible in order to prevent ecgrezaq 
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ter of the bath; de] is the diameter of the electrode, hgy is the total depth of the 
batn. lq; is the distance between the face of the electrode and the surface of the 
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. electrode and the surface is 2 constant 
1,.Ry =I. Ra * constant, 


e are determined by the tormula 


The pressure drop between ihe face of the 
quantity and is determined by the formula Gy. 
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es TITLE: -Powar distribution of an are ‘discharge in 8 vacuum 
SOURCE: Ref. zh. Metallurgiya, Abs. 2386 
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ABSTRACT: .: The approximate stability of an arc power distribution in o vacuua vas ¢ 
experimentally proved. In determining the power parancters for clectric smelting | 
furnaces, it 1s recommended to accept the Stokes' coefficient for power distribution 
in a cathode as equalling 0.48. The expediency of using solenoid for the elimination 
of leakage points and for possibly obtaining additional power on the tank mirror was 

proved edible abes 
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\. TOPIG TAGS: _ vacuum arc furnace, vacuum melting, hydrodynamics, molten metal, 
*-magnetic field, solenoid gist ; : 
* ABSTRACT: The distribution of a current in the molten metal of a vacuum are furnace 
_ is studied, and the forces responsible for the metal rotation: the vertical magnetic 
| field of solenoid and the horizontal component of the arc current. The measurement 
- Of hydrodynamic pressures on the molten metal model permitted determination of their 
_ distribution along the bath diameter and depth and determination of the melt rotatia 
"vate. The most effective stirring of metal is observed in the zone of the anodic 
~ spot. Some redistribution of pressures and rates of rotation due to friction forces 
‘takes place. As far as the intensity of mixing in presence of a solenoid 48 con- 
cerned, the best effect is obtained when the current cable is attached to the upper 
|. edge of the orystalliser, in which case the horizontal component of the current has 
_ the highest magnitude. In melting steel tending to ghost, it 1s advisable to use 
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-* a bifilar cable with an attachment to the upper flange of the orystalliser. In 

this case, in the absence of a solenoid there is no rotation of the metal. It is 
possible to use a solenoid on a steel orystallizer. In designing them correction . 
1", Lor the screening effect, which is determined by modeling, should be made. 0. Prove 
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— METAL MELTING y HEAT BALANCE S 

ABSTRACT: As a result of heat process-analyses it was determined 

‘that the basic parameters in scalp melting“are the speed of melting, 

the overheating temperature and the change of the scalp thickness, 

The heat transfer coefficient on the surface of the phase separation 

48 theoretically calculated and experimentally measured, In calculating — 
parameters for furnace with a graphite wuisible 1t is recommended ileal a 

| 4¢ be considered equal to 1500 keal/m*h C, The heat smelting balance | ~ 
of a working furnace is designed and verified, Based on this, a method. 

|. of calculating electrofurnace parameters is worked out, 0. Prove. aie 
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| TITLE; Simplified method for calculating the parameters of vacuum are 
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ABSTRACT: A simplified procedure has been developed at the All-Union 
Scientific Research Institute of Electrothermal Equipment (VNIIETO) for calculat- 
ing the power energy parameters of vacuum arc furnaces for round ingots, The 
method, which is based on the distribution constant of arc power between the 
cathode and anode, allows computation of arc power without compiling the heat 
balance of the ingot. D, Kashayeva. [Translation of abstract] (NT] 
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7 TITLE: Nonlinear dynamic problems ci shallow seas | Y 

1. | SOURCE: Moscow. Gosudarstvennyy okeanograficheskiy institut, Trudy, no. 87, 1965. 

Er L'dy 4 termika morey (Ica and thermal conditions of seas), 3-31 

TOPIC TAGS: ocean dynamics, differential equation 

i ABSTRACT: Certain nonlinear dynamic problems of shallow seas have been investigated. 

i An attompt was made to generalize from the method of sources with an addition to 

: the problem of a joint determination of the velocity field and the nonhorizontality 

y and mobility of the free surface of shallow ‘seas. Differential equations determining 

t the initial conditions were derived. Orig: art. has: 90 formulas. [nr} 
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ABSTRACT: Current distribution in a liquid bath of a vacuum arc furnace has been 
studied, and the causes of metal rotation have been determined; they are: vertical 
magnetic field of solenoid and horizontal component of arc current. By measuring 
hydrodynamic pressures in a liquid-metal model, the pressure distribution over the 
diameter and depth of the bath were found and the melt rotation speeds were 

determined. The metal ig agitated particularly vigorously in the anode-spot zone, 

some redistribution of pressures and velocities being effected by the forces of 
friction. From tho viewpoint of intense mixing, in a solenoid-type design, the ees 
current-supply conductor to the upper flange of the crystallizer is more efficient 
because the horizontal current component is greater. Twelve figures. Bibliography 
of 4 titles. 0. Provs [Translation of abstract] 
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“ABSTRACT: Formulas for calculating temperature fields of a working electrode have 

been derived in the course of this work and were verified experimentally. It was 

shown that the distribution of temperatures along the cross section of an electrode - 
may be considered uniform through the entire period of melting. During the lining ~ 
melting, the axial temperature field changes only insignificantly. The established 
heat regime is roached over & long period of time. It would be proper to heat tho 
electrode to increase the speed of its melting. The formulas derived may be used 
to calculate the heat balance during melting in the lining. 11 illustrations. 
Bibliography of 4 titles. [franslation of abstract/ 
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TITLE: Investigation of stability of high-power are discharge in vacuun 
SOURCE: Ref, zh, Elektrotekhnika i energetika, Abs. 4N11 

REF SOURCE: Elektrotermiya. Nauchno=tekhn. sb. vyp. 46, 1965, 33-36 
TOPIC TAGS: vacuun furnace, arc furnace, melting furnace 


ABSTRACT: To improve the explosion safety of vacuum are furnaces » a System of 


‘stabilization of arc discharge is necessary which would prevent the arc from throwing 


over to the crystallizer wall and would cope rapidly enough with such a throw-over if 
it occurs. Peculiarities of vacuum are discharge were investigated which permits 
recommending measures for improving the explosion safety of vacuum are furnaces 
withoutresorting to any basic change in their design. A solenoid constantly on 
during the melting and producing a 60-00 vertical field is recommended. To eliminate 
the solenoid fringe effect, an additional solenoid connected in series with the nain 
one and producing a vertical field in the same direction should be placed at the | 
bottom of the crystallizer, under its tray. To eliminate side discharges, a field of ; 
100 oe is needed. Also, shorter arcs are recommended. Five figures. Bibliography 
of 3 titles. I. Kaganovakiy [Translation of abstract] 
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TITLE: Experimental study of ingot heat balance during the remelting of a consumable 
electrode 


(SOURCE: Ref. zh. Metallurgiya, Abs. 4V348 
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iTOPIC TAGS: vacuum are furnace, heat balance 


‘TRANSLATION: A special crystallizer with graded walls was constructed for the experi~ . 
‘ment. It was established that the heat transfer rate through the bottom plate in a 
vacuum arc furnace was 0.42°10° keal/m@*hr when the botton of the crystallizer was 
covered with a plate. In the contact zone of the ingot, the heating rate on the walls . 
‘of the crystallizer was about (0.3-0.8)*105 kcal/m@ehr. During steady arc burning, the 
‘heating rate on the crystallizer walls above the level of the metal was about (0.4- 
-0.6)°10° keal/m2*hr. Above the flux surface (during cycle without arcing), the heat 
transfer rate did not exceed 0.2°10° kcal/m?-hr. In the stable regime, heat output 

to the crystallizer walls was produced by means of an ordinary water cooling system 
with water flow in the crystallizer. For a water velocity greater than 1 m/sec, a 
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-cooling convection cycle can be produced without the danger of the heavy precipita- 
‘ion of hard salt. The specific heat transfer rate-can be decreased somediat by using 
lower water velocities, as well as by increasing the erystallizer wall thickness. 4 
lei gures , 1 table. 
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LADYZHENSKAYA, O1'ga Aleksandrovna; VOLOKHONSKIY, LeSh,, rede; 
LUK'YANOV, A.A., tekhn. red.‘ 
[Mathematical aspects of the dynamics of a viscous incompres~ 
sible fluid] Matematichéskie voprosy dinamiki viazkoi neszhi- 
maemoi zhidkosti. Moskva, Izd-vo fiziko-maten. litery, 1961. 
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TEXT: The authors studied the effects on microhardness and electrolytic va 


' temperature and the anode material, It is established that microhardness in- 


creases and roughness decreases with a reduced thickness of the deposit, pH 
raising from 3,5 to 5, increase in De to 2.5 amp/dm= and dropping temperature, 
An equation is derived on the correlation of the roughness degree with the 
miorohardness of the cobalt deposits : H = Kn” where H is the microhardness, 
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kg/mm®; h is the degree of roughness, /(?), K and n are the coefficients 
depending on the nature on,the metal deposited .(K = 275 and n = 0.08 for Co). v4 
To obtain Co deposits with a high degree of roughness, the authors recommend a — 
CoSO 4 7Hp0 solution of 200 g/l; pH 2 ~ 3.5, temperature 60 - 70°C, D, = 10-25 

amp /dm , and a Pb anode, 
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= - Determination of the temperature diffusion coeffichent dn problems with combi- 
; _ |nations of boundary conditions 


a SOURCE Inzhenerno-fizicheskly ghurnal, Vv. 11, no. 5, 1966, 582-586 > 


TOPIC TAGS: heat diffusion, thermal diffusion, heat conductivity 


eae A unified method for solving temperature diffusion problems with combina- 
tions of boundary conditions is developed and confixmed experimentally. Simple rela- 
tions for the temperature diffusion coefficients for plate samples with combined first j 
and second type boundary conditions are obtained from the solutions. It is show, spe+ 
-leifically, that the characteristic quantity (rate of change of heating) remains con- | 
stant when combinations of boundary conditions are used. This method is also appli- 
cable to spherical geometrics when appropriate forms of solutions are used. To check 
the accuracy and validity of the method, testing of dises and square plates were per~ | 
formed. The test equipment and procedures permitting the choice of a variety of bound- 
ary conditions are described. The typical deviation of the measured coefficient of 
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laiffusivity from those reported in the literature ranged from 3 to 6%. Maximim devie- : 


tion from the value obtained using the computational technique developed by the author j 
Idid not exceed 10 to 12%. This deviation is ascribed to the fact that the solutions | 
used in this work were for on 
perature distribution occurred in the test equipment. Th 
(suitable for studies of thermophysical properties than the 
Orig. art. has: 9 formulas. : 


SUB CODE: 20,13/  SUBM DATE: 19Jun66/ ORIG FEF: 004 ; 


e-dimensional problems and that contact resistance to tem-= 
is method is shown to be nore | 
methods presently available. 
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TITLE: A solf-containod gas-hoat prossurized suit. Class 61, No. 180098 {announced 


by Contral Scientific Rosoarch Laboratory ; for Hiph-Altitude Roscuo Mattors ; 
(Tsontral'naya nauchno-issledovatel' skaya laboratoriya po gornospasatel' nomu delu)_7 


SOURCE: ‘Tzobreteniya, promyshlennyye obraztsy, tovarnyye gnoki, noe 6, 1966, 133 
TOPIC TAGS: space suit, prossure suit, protoctivo clothing 


‘ABSTRACT This: Awthor Cortificate prosonts a self-contained gas-heat protective ° 
spaco suit, : ‘The outfit consists of a suit of heat-resistant fabric with a rigid 
cuirass and holmot, A tank with a liquid gas, for examplo, oxyfon, connects with the 
internal cavity of tho space suit (soo Fig. 1), Yhe dosign providos normal breathing 
without rogeneration of tho exhaled air. An evaporation rato rogulator is mounted 
on tho tank, Tho regulator is a sylphon bollows connecting with tho valve of tha 
Liquid gas supply. The innor cavity of tho sylphon bollows connects with tho atmos~ 
phore which is onclosed in the casing which connects with the space suit cavity, In 
ordor to automatically maintain a given. tomporature 4n tho spaco suit a thermorelay 
igs mounted on the tank. The thormorelay is designed in the form of an increased 
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Figs 1. 1- tank with liquid oxygen; 2 - ovaporation 
regulator; 3 - valve for tho liquid gas supply} 
4, - sylphon bellows; 5 - casing of the sylphon 
bollows; 6 - thormorelay; 7 = central porforated 
tubo; 8 = perforated notwork; 9 - gas discharge | 
tube 
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supply of gas connected with the valve py tho sylphon bellows. This gas supply is 
filled with a liquid having a low boiling tomporature, for example, Freon. To in- 
crease the space factor of the tank and insure takeoff of the gas with any position 
of the space suit, a contral perforated tube and a porforated distributing network 
are mounted on the tank. A gas discharge tube is located inside the porforated tube. 
Tho uppor rim of this discharge tubo is positioned in such a way that any plane 
passing through tho conter of tho discharge tube divides the tank into two parts 
equal in volume. Orig. art. has: 1 figure. ae 
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Pinus, Georgily Vladimirovich, Valerly Alekseyevich 


aT ies: 
‘ astmeniey Altaye-Sayanskoy skladchatoy oblasti (ultrabasic Rocks of 
i the. altay-Sayanskaya Folded Region) Moscow, Izd-vo AN SSSR, 1958. 


293 p. 1,000 copies printed. 


_Spénsoring Agency: Akademiya nauk SSSR. Sibirskoye otdeleniye. Insti- 
: tut geologii i geofiziki. ; 


‘Resp. Ed.: A.P. Lebedev; Ea. of Publis 
Ed.: P.S. Kashina. 


hing House: G.d. Mergasov; Tech. 


PURPOSE: The textbook i8 4ntended for exploration geologists engaged 
4n the search for minerals genetically related to ultrabasic rocks. 


COVERAGE: This is the first summary treatment of the ultrabasic rocks 
of the Altay-Sayan folded region. The book describes the various 
ultrabasic zones; the distribution of both zones and massifs, the 
petrographic characteristics of rocks and related formations, 
as the petrochemical characteristics of the complex. In addition to 
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citing the current opinions of other authorities, the writers offer 

 thedr ow concepts on magmatios and the origin of the ultrabasic 

rocks of the region, There are 59 diagrams, 14 tables, and 213 ref- 
erences of which 184 are Soviet, 25 English, 2 German, 1 Dutch, and 


1 French. ‘ 
‘TABLE OF CONTENTS: | | “ia 
Introduction | | 3 


gy. Brief Outline of the Studies Made of the Ultrabasic Rocks of 
‘Western Siberia , 5 


Il. Brief Geological Description of the Altay-Sayanskaya Region 
and the Distribution of Pattern of its Ultrabasic Intrusives 8 


Iit. Characteristics of Ultrabasic Zones of the Altay-Sayanskaya 


Polded Region 16 

Kuznetskiy Alatau 16 

Kuznetskiy Alatau ultrabasic zone 20 
; ‘Tuva 34 
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~ "Some Critical Remarks on S. ¥a. Kheyfits' Books," 
M. I. Volokhov, Mining Ingr, 1% pp 


- "Ugol'" Ho 10 ' 


Lists five books by Kheyfits, including three on 
problems of dust in mines. Volokhov states that: 
(1) Kheyfits is often wrong. (2) Books laok unity,- 
and recommendations are often contradictory. 

(3) Same data is included in several books. 
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7: Abstract = “An account 4s given of joint action by menbers of the Kazakh Academy a 


_ and representatives of mining enterprises in Kazakhstan in the study - 
of methods to combat dust in mining operations. At first, drilling. — 
openings and washing out the mine with water was found to be unsatis- 
factory. After careful celoulations by engineers of the number of 
- openings and quantity of water, the method was 4mproved. A study is 
| made of the types of equipment used for this work, Seven Russian 
~~. peferences (1919-1953). Tables; drawing. St os 
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